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Objectives: To determine prevalence and risk factors of Chlamydia trachomatis among female
secondary school students and to develop potential selective screening strategies.
Methods: A cross sectional survey was conducted in the 17 school medical centres in Antwerp
municipality, Belgium. All female students of forms 5 or 6, who were due for their medical check
up during the school year 1996–7, were invited to participate. A self administered questionnaire
on general and sexual behaviour, and a first void urine sample were collected. The urine speci-
men was tested for C trachomatis with ligase chain reaction assay, and positive tests were
confirmed with polymerase chain reaction assays.
Results: 2784 female students participated in the study. Their median age was 17, and 52% of
them reported having sexual intercourse at least once. The prevalence of C trachomatis among
sexually active women was 1.4%. Factors significantly associated with infection in multivariate
analysis were number of lifetime partners, genital complaints of partner, type of secondary
school, and a history of pregnancy. Selective screening of those women who are at highest risk for
infection would have detected 90% of all infections, and require testing of 14% to 18% of the
population.
Conclusions: The prevalence of C trachomatis was relatively low among female secondary school
students in Antwerp, but unsafe sex practices were evident because of the high number of
unplanned pregnancies. Selective screening strategies with a high sensitivity can be proposed, but
should be assessed for acceptability, feasibility, and cost.
(Sex Transm Inf 1999;75:152–155)
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Introduction
Chlamydia trachomatis is the most common
bacterial sexually transmitted infection in
Europe.1 Clinical signs and symptoms of geni-
tal chlamydial infection can be mild or
non-specific, and as many as 70% of infected
women may remain without symptoms.2 Com-
plications resulting from untreated chlamydial
infection include pelvic inflammatory disease
(PID), infertility, and ectopic pregnancy.2
These costly and potentially serious lifetime
consequences call for the control of chlamydial
infection as an important public health meas-
ure.
The prevalence of C trachomatis in the
general population has not been accurately
determined, largely because of the asympto-
matic nature of infection and the need for
endocervical swabs to establish the diagnosis.
Recently, DNA amplification tests such as
ligase chain reaction (LCR) or polymerase
chain reaction (PCR) have become available
and show high sensitivity and specificity when
used on urine samples, enabling widespread
screening for C trachomatis infection.3 4
In Belgium, there is currently no generalised
screening policy for C trachomatis infection,
and prevalence data from the general popula-
tion are not available. Since young women are
at particularly high risk for C trachomatis infec-
tion and are a priority target group for preven-
tion and control activities, we decided to set up
a survey among 16–18 year old young women.
All secondary school students in Belgium have
to have a routine medical check up every 2
years. This check up takes place in specialised
school medical centres, which is where this
study was undertaken.
The objectives of the present study were to
determine the prevalence and risk factors for
chlamydial infection among female secondary
school students in Antwerp, and to design
potential screening strategies based on risk
factors for infection.
Methods
STUDY DESIGN
The study was conducted during the school
year 1996–7 in the 17 school medical centres of
Antwerp municipality. All female students of
forms 5 or 6 (16–18 years old) who were due
for their medical check up were invited to par-
ticipate. Information on the study was initially
given through a letter, which was sent to both
the students and their parents. A video was
shown in the waiting room of the medical cen-
tre, providing general information on C tracho-
matis infection and specific information on the
study procedures. All the female students who
wished to participate were then given some
privacy in order to fill in an anonymous
questionnaire which included questions on
sexual behaviour and genital symptoms. A first
void urine sample was then collected by each
participant in a urine container, labelled with
the same unique study number as the question-
naire number. An identification card contain-
ing the study number was taken home by each
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participant, allowing her to obtain her results
anonymously by phoning the Institute of
Tropical Medicine or the school medical
centre, after 3 weeks. If the results were
positive, participants were instructed to consult
their general practitioner, their gynaecologist,
or to visit the sexually transmitted infections
clinic of the Institute of Tropical Medicine. All
general practitioners and gynaecologists in the
Antwerp region had been informed about the
study by letter. They had been advised to treat
women with a positive result, without retesting
them, with a single dose of azithromycin or a 10
day regimen of doxycycline, and to treat the
sexual partners as well. Participants with a
confirmed C trachomatis infection who failed to
phone for their result within 6 weeks after the
examination day were traced by birth date and
collection date and were confidentially in-
formed of the result by the medical personnel
of the school medical centre. The study has
received approval from the ethics committee of
the Institute of Tropical Medicine.
LABORATORY TESTS
The urine samples were refrigerated at 2–8°C
during storage and transported to the labora-
tory of microbiology at the Institute of Tropical
Medicine within 24 hours. Urine samples were
tested with the plasmid based LCR assay
(LCX, Abbott Laboratories, Chicago, IL,
USA) according to the manufacturer’s instruc-
tions. Samples which tested positive with the
LCR assay were retested with the PCR assay
(Amplicor, Roche, Diagnostic Systems,
Branchburg, USA). Only samples which tested
positive on both LCR and PCR assay were
considered positive. Internal validation was
done by retesting 200 samples of high risk par-
ticipants with an initially LCR negative result.
STATISTICAL METHODS
Statistical analysis was performed using Inter-
cooled STATA 5.0 statistical package. Univariate
analysis was done using Yates’s corrected ÷2 or
Fisher’s exact test for comparing proportions
and Student’s t test or Kruskal–Wallis test for
comparing means and medians. Independent
risk factors of chlamydial infections were
assessed using stepwise logistic regression, with
variables entered into multivariate analysis on
the basis of significance (p <0.05) in univariate
analysis.
VALIDATION OF SCREENING STRATEGIES
After finishing the main study and the risk fac-
tor analysis, the results were used to validate
diVerent screening strategies. These strategies
were designed based on risk factors for
Table 1 General and sexual behaviour characteristics of female secondary school students
in Antwerp, Belgium (n=2784)
All
(n=2784) %
Sexually active
(n=1433) %
Non-sexually active
(n=1307) % p Value*
Age
15–16 16.5 11.9 21.3
17 48.2 41.6 55.8
18 23.8 29.9 16.9
19–23 11.5 16.6 6.0 <0.001
Belgian nationality 87.3 91.5 83.5 <0.001
Type of secondary school
General 40.3 30.4 51.8
Art 5.8 6.4 5.3
Technical 30.4 37.2 23.2
Vocational 23.5 26.0 19.7 0.001
Currently smoking 38.5 55.2 20.6 <0.001
Drinking alcohol regularly† 35.1 42.1 27.3 <0.001
History of genital symptoms‡ 48.5 59.9 36.3 <0.001
Current genital symptoms 17.9 22.5 13.0 <0.001
Current antibiotic use 6.0 6.0 6.0 0.94
Prevalence Chlamydia trachomatis 0.8 1.4 0.0 <0.001
Age at first sexual intercourse§
<15 14.7
15 23.7
16 33.7
>17 27.8
Number of sexual partners during past 12 months§
1 75.2
2 16.7
>3 8.0
Number of lifetime sexual partners§
1 45.7
2 22.2
3 13.1
>4 14.5
Don’t remember 4.5
Condom use§
Consistent (always) 20.6
During first sexual contact 80.0
During last sexual contact 36.5
Current contraceptive use§
None 9.6
Pill only 51.6
Condoms only 21.6
Pill + condoms 17.1
History of pregnancy§ 3.5
*÷2 test for diVerences in proportion between sexually active and non-sexually active adolescents.
†Regularly was defined as drinking alcohol during the weekend or several days a week.
‡Genital symptoms were defined as vaginal itching, vaginal discharge, or intermenstrual bleeding.
§Questions only asked to those who reported to be sexually active.
Table 2 Risk factors associated with Chlamydia
trachomatis (CT) in sexually active female adolescents in
Antwerp, Belgium
Characteristics N % CT p Value
Age
15–16 163 0.0
17 575 1.6
18 410 1.5
19–23 228 2.2 0.01*
Type of secondary school
General 420 0.0
Art 87 1.1
Technical 510 2.4
Vocational 363 1.9 0.02
Nationality of mother
Belgian 1196 1.1
Not Belgian 181 3.9 0.01
History of vaginal discharge
Yes 351 2.6
No 921 1.0 0.04
Current symptom of vaginal discharge
Yes 188 3.2
No 1108 1.1 0.04
History of intermenstrual bleeding
Yes 221 3.6
No 1024 1.0 0.007
Partner had a genital complaint in past 3 months†
Yes 41 9.8
No 872 1.1 0.002
Age of first sexual intercourse
<16 years 514 2.3
>16 years 856 0.9 0.04
Number of sexual partners in the past 12 months
1 979 0.7
>2 320 4.1 <0.001
Number of lifetime partners
1–2 924 0.2
>2 373 3.7
Don’t remember 60 6.7 <0.001
Condom use
Always 284 0.0
Regularly 197 1.5
Sometimes 373 2.9 0.02
Never 505 1.2 0.18*
History of pregnancy
Yes 49 8.2
No 1307 1.1 0.003
*÷2 for trend.
†Genital complaint in partner was defines as dysuria, urethral
discharge, or genital warts.
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chlamydial infection, which were feasible in a
school health setting. A first method consisted
of combining risk factors obtained in the
univariate analysis, which had a sensitivity of
70% or more for detecting infection. Another
method involved building up a personal risk
score for each of the sexually active partici-
pants. Independent risk factors from the multi-
variate analyses were selected. Points were
assigned to each risk factor, with a value of the
adjusted odds ratio divided by four and
rounded to the nearest whole number. The
score for each woman was calculated as the
sum of the points for each risk factor present.
DiVerent cut oV values were chosen, resulting
in a decision to test. The outcomes of the
strategies developed by both approaches were
then simulated using data from the question-
naire and the results of the laboratory tests.
The following indicators were calculated:
prevalence of C trachomatis in the selected
group (positive predictive value), and the
proportion of infections detected by the
screening strategy (sensitivity of the strategy for
detecting infection). We aimed to achieve a
screening strategy with a combination of a high
sensitivity (at least 80%) and an acceptable
positive predictive value, which was defined as
3% or higher, according to the results of cost
eVectiveness studies in the United States.5
Results
CHARACTERISTICS OF THE STUDY POPULATION
Overall, 3169 female students in forms 5 or 6
of secondary education in Antwerp municipal-
ity were due for their medical check up in the
school year 1996–7 (Flemish Ministry of Edu-
cation). Of these, 2784 (88%) agreed to
participate in the study. Sexually active women
represented 52% of the total study population.
Demographic and reproductive health charac-
teristics of sexually active and non-sexually
active participants are summarised in table 1.
There was a diVerence between sexually active
participants and participants who were not
sexually active as regards age, nationality, and
type of education. Of all women who reported
past or current symptoms, 38% had consulted
a physician for these complaints.
The prevalence of C trachomatis was 1.4%
(20/1380) among sexually active women and
0% (0/1244) among women who had never
been sexually active. Sexual behaviour charac-
teristics of sexually active participants are also
presented in table 1. The median age at first
sexual intercourse was 16 years, and more than
half of the women reported more than one life-
time partner. Condoms were used during the
first sexual contact by 80% of the participants,
although only 21% used a condom consist-
ently. Ninety per cent of all sexually active par-
ticipants reported current use of any contra-
ceptive method and 3.5% reported a history of
pregnancy.
RISK FACTORS FOR C TRACHOMATIS INFECTION
Table 2 summarises characteristics which were
significantly associated with chlamydial infec-
tion in univariate analysis, including age (trend
with increasing age), type of school (students
from general school less infected), non-Belgian
nationality of the mother, history of vaginal
discharge, current symptom of vaginal dis-
charge, history of intermenstrual bleeding,
genital complaints of sexual partner, age at first
sexual intercourse less than 16 years, having
more than one sexual partner in the past 12
months, more than two lifetime sexual part-
ners, inconsistent condom use, and a history of
pregnancy. In multivariate analysis (table 3),
the following factors remained significantly
associated with infection: type of school,
genital complaints of partner, number of
lifetime partners, and a history of pregnancy.
The nationality of the mother was not associ-
ated with infection in multivariate analysis.
OPTIONS FOR SELECTIVE SCREENING STRATEGIES
DiVerent selective screening strategies were
defined based on risk factor analysis and were
validated in a desk study (see methods). When
using one or a combination of risk factors as
criteria for testing, no strategy could be
detected which combined a sensitivity of 100%
and a prevalence of C trachomatis of more than
3% (table 4). The optimal approach in terms of
a high sensitivity combined with a low number
of women to be tested was to test all female
adolescents who were sexually active, did not
use condoms consistently, and who had more
than two lifetime partners or did not remember
the number (strategy (a) + (b) + (f)). Using this
strategy, only 14% of the population would
have to be tested and 90% of all infections
would be detected. Another approach con-
sisted of building a personal risk score for each
Table 3 Logistic regression analysis of factors associated with chlamydial infection
OR (95% CI) p Value
Type of school 2.3 (1.02–5.01) 0.04
Current symptom of vaginal discharge 3.0 (0.72–12.4) 0.13
Partner had a genital complaint in past 3 months 14.2 (3.17–63.90) 0.001
Sexual debut <16 years 4.3 (0.98–19.07) 0.05
Number of sex partners in past 12 months 3.4 (0.73–15.86) 0.12
Number of lifetime sex partners 6.6 (1.86–23.50) 0.004
History of pregnancy 6.7 (1.08–41.49) 0.04
Number of cases with complete data = 729.
Table 4 Results of diVerent selective screening strategies for Chlamydia trachomatis (CT)
infection
Combination of risk criteria
% of the population to
be tested CT prevalence (%)
Sensitivity of the
strategy (%)
Test everybody 100 0.7 100
Test if:
(a) 52.6 1.4 100
(a) + (b) 41.0 1.9 100
(a) + (b) + (c) 26.3 2.1 75
(a) + (b) + (d) 16.9 2.7 60
(a) + (b) + (e) 10.3 4.7 65
(a) + (b) + (f) 14.5 4.6 90
Personal risk score* in sexually active women
Test is risk score:
>1 26.7 2.5 90.0
>2 18.1 3.7 90.0
>3 11.7 4.2 65.0
(a) Sexually active.
(b) Not consistent condom use.
(c) History of vaginal discharge or intermenstrual bleeding or vaginal itching.
(d) Sexual debut <16 years.
(e) >2 sexual partners in the past 12 months.
(f) >2 lifetime sexual partners or don’t remember the number of lifetime partners.
*Personal risk is the sum of following points for each woman: if partner symptomatic, 3 points; if
more than two lifetime sexual partners or don’t remember number, 2 points; if history of
pregnancy, 2 points; if sexual debut <16 years, 1 point.
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of the sexually active participants, based on the
following factors: if partner had genital com-
plaints, 3 points; if more than two lifetime
sexual partners or did not remember the
number, 2 points; if history of pregnancy, 2
points; if sexual debut <16 years, 1 point.
When selecting women with a risk score of 2
and more for testing, 90% of all infections
would be detected, and 18% of the total popu-
lation would have to be tested.
Discussion
The prevalence of C trachomatis among female,
sexually active, secondary school students in
Antwerp was 1.4%. The study population can
be considered representative for all secondary
school students in forms 5 or 6 in the Antwerp
region, as school medical examinations are
compulsory in Belgium. This prevalence
(1.4%) may seem low, especially when compar-
ing with prevalences found in recent European
studies. In London, for instance, the prevalence
of C trachomatis among asymptomatic women
aged 18–35 years attending general practices
was 2.5%.6 In Amsterdam, women were invited
to send in a urine sample by mail, and 13.4% of
the women aged 16–20 years were infected
with C trachomatis.7
The type of school was associated with
infection, and was still associated significantly
when adjusting for the number of sexual part-
ners. Students attending general secondary
school, as opposed to technical and non-
academic schools, even those with a high risk
profile (more than two sexual partners) were
not infected. Early studies in HIV infection
focused on numbers of sexual partners as a key
variable, but there is a growing debate about
the importance of diVerent network variables.
Mixing patterns between diVerent residential
or occupational groups may explain how large
diVerences in HIV seropositivity between
neighbouring localities can be maintained for
long periods.8 9 This theory could also be
applied to explain diVerences in C trachomatis
prevalence among students from diVerent
types of schools in the same geographic area.
Assuming that students from one type of
school remain in the same network for sport
and other social events, it is highly possible that
they stay in that network for sexual contacts as
well. These distinct sexual networks would
contribute to the absence of infection in highly
sexually active students in general secondary
school.
Unsafe sex puts a woman at risk of both
sexually transmitted infections and unwanted
pregnancy. In our study, the number of adoles-
cents reporting a history of pregnancy was
more than twice the number of adolescents
infected with C trachomatis. These results
emphasise the particular vulnerability of this
group to unplanned pregnancy and make a
strong case for enhancing sexual and reproduc-
tive health education, both in the health educa-
tion curriculum of the secondary schools and
in the medical centres.
Universal screening is no longer cost eVec-
tive if prevalence is under 3% (United States)
or under 6% (Sweden).5 Based on the study
results, screening criteria were designed in
order to identify a subgroup of students, in
which the majority of infections would be
detected. The cost eVectiveness of these
strategies should be analysed based on the real
costs in the Belgian situation. Also, the accept-
ability and feasibility of diVerent selective
screening strategies should be assessed in a
pilot study before starting a widespread C tra-
chomatis screening programme in secondary
schools in Belgium.
In conclusion, the prevalence of C trachoma-
tis was relatively low among female secondary
school students in Antwerp, but unsafe sex
practices were demonstrated by the high
number of unplanned pregnancies, calling for
strengthening of sexual health education in
schools. Selective screening strategies with a
high sensitivity can be proposed, but should be
assessed for acceptability, feasibility, and cost.
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